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Low Velocity Impact Behavior of Metallic Sandwich Plate with a Truss Core
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ABSTRACT

Metallic sandwich plate with a truss core has metallic inner structures which have low relative density between a pair
of metal skin sheets or face sheets. In this work, low impact tests have been carried out to examine the behavior of
sandwich plates with a pyramidal truss core. For the low velocity impact, the impact apparatus of drop weight type has
been fabricated. From the results of the experiments, maximum energy absorption is found to happen when the upper
sheet fails. The sandwich plate loses its absorption ability as soon as the inner structures have been crashed completely
and optimal core thickness has existed to maximize energy absorption. Comparing the metallic sandwich plate with the
monocoque plate, the absorbed energy has been improved up to 160 % and the deflection decreased by up to 76%. As a

result, the metallic sandwich plate with a truss core is shown to have good material for impact resistance and energy
absorption.

Key Words : metallic sandwich plate(5 4 ME$ 2 ¥A), pyramidal truss core(¥ 2}v]| =8 E&] A A A), low
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Fig. 2(a) Schematic diagram of the crimping process

Fig. 2(b) Apparatus for crimping
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Fig. 3 Measurement of deflection after impact
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Fig. 4(c) Example of a test specimen
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Table 1 Geometry of test specimen

Sandwich plate Monocoque

90 120°  150° Plate -
Average thickness [mm] 35 27 22 0.7
Average weight [g] 84 80
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Fig. 5 Apparatus for the impact test (D = 80 mm)
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Table 2 Results of experiments

t Input Absorption Absorption
[m] Energy[J] Energy[J] ratio[ %]
22 3755 +165 3030 240 7975 4855
27 3595 +£215 2925 <185 8255 645
35 39.00 200 27.10 +230 6845 +855
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Fig. 8 Thickness variation with respect to distance
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